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OIOCOE 3AKABHH3AHHS CTP0IITE3ILCTBA CKBASHHH 
OdJiaCTB TeXHHKO 

H3DCSpeTemie othochtca k dypenm), a EMeHHo - k cnocotfy 

3aKaH^KBa}lHH CTpDHT eHiCTBa CKBaEHHH. 

5 HaadoJiee aaxpeKTHBHO HacTonmee D3o6pe?eHfle MoxeT 6uTi 

EC0OJEb3OBaHO B CKBaKEHaX, EMennflTX ropfl30HTaJIiHHa T^iaCTOK 

ctboje, npodypeHHuK b npo^KTEBKOM njaacTe, a tarae b cJiy- 
naax, kovm HesejaaTejiBHO yMeHLinaTL aaaMerp cKBasnHu, h upa 
Hajnran y^acxKOB b HHTepsaae ycTaaoBKB XBocTOBEKa, cuioaeH- 
10 hhx cjia<5ocae?4efiTJipoBaEHHM2 nopojtaMB, mo mieBT Mearo odBam 
nopoOTt KaBepHosHue 30HH h 30hh norjiomeHna epohhbctchoJI kee- 
kocte, odirao nepeKpHBaeMHe npoMssyTOHHiwH kojiobbhmb TpycJ 
junt KOJiOHHaMH - H j!ieTy^KaMxi rt » 

flpejgnecTsynuzS ypoBeaB TeXHSKH 

15 IIpH 3aKaH T IHBaHHH CTpOMSJTBCTBa CKBaKHEH HSOdXOHEMO 3a- 

KpecOTB ee cTeHay b HETepsajie npogyKTEBHoro iuiacTa, ^odu 
npenoTBparnTi odBajmBarae nopoflH e, KaK oae^cTBae 3Toro - 
yxyjpeHBe DDCTynjieHHH npo^yKimn b cKsasHHy H3 aposyjcrHBHo— 
ro njiacTa. itro 3to2 noun b 30Ee npojsyKTEBHoro njmcta craa- 

20 shhh ycTaHaBOTBaOT xboctobekh c $iuttTpaMH« KpoMe roro, b 
eeit epBaJie ycTaHOBKE xboctdbhkob c omn>TpaMH ^acTo BCTpe^a- 
mcst 30BH ocJiosHeHsfi, TaKHB KaK Hajnraae aaBepn, odsajroB 20- 
po£H, BOEODpDRBJie hhh , norjiomeHEe npotaHBOHHOil simxocra, npa- 
MHKaHUB k npo^yKTHBHCwy iwacTy HenpoayjtTHBKHx yqacTKOB mm 

25 npepHBaHEe ero Tarawa y^acTKaME. B sthx cxp&six HeodxoEEMo 
Ha^esHo pa3odmHTL yicasaHHHe y^acTKH a 30m ot npoj^KTHBao- 
ro aaacTa* Bee aio TpedyeT dojimmx MaTepsattiHHX 3aTpaT 2 
npmieHeHxui oneipiag&Horo caosHoro oCopy^oBaHHE. 

HsBecTHH Tpa npHHHKD32jn>ED oTJunasmKXCH ffl?yr ot Apyra 

30 cnocoda ycTaaoBKB xboctobhkob c eajc/rpauE, npaueHaeHije npn 
3aKaH^HBaH2H c Tpou T&jiBCTBa CKBQZZEi no^BecKa na aeweHTHou 
KaMHe, Ha kjeohmx e Ha onopHo2 noBepxaocTE ( "CnpaBOHmm 
na KpenJieHBD zetprxsKX e ra30Bicc cKBasaH", A.H.EyjiaTOB, 
1981, c.137-146). 

35 QyrB cnocoda ycTaHoakH XBOcTOBEKa c <pnjn>TpoM Ha ije- 

^jeHTHOM icaMHe 3aKjmraaeTca b no^r&ewe TaMEOHaxaoro pacTBopa 
Ha bck) jpiHHy XBOCTOBHKa, yaepHBBaeMoro na Becy dypHJCBHHMH 
Tpydar4E t yaaJieHEn TaMnoHasHoro paciBopa, no^Haioro BHme 
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XBOCTOBHKa, B OTCOWPSHeHHH <5ypHin>HHX T?y6 OT XEOCTOBHKa 
TOXhKO DOCJffi OdpaSOBaHBH b saTpyfiHOM npocTpaHCTBe UeMeilTHO- 

ro KawHfi. 

IfojIBeCKa XBOCTOBHKOB C CHJIiTpaMH Ha KJEHHMX ocymecTBJia- 
5 eTCfl TOJH.KO B 0(ScaSH3HH0U CTBOJffi CKBSEHHU, TM EBT H3H0Ca 

BHyipeaBefl noBepxHocia odcajaax spyd, nyreH saKxanaBanza 
XBOCTOBHKa QjianiKaiiH, pacnojioseBHHMH Ba EapyKHoS noBepiHo- 

CTH nCWBeCHHX yCTp02CTB, KOTOpHe BZOflHT B KOJIEHeBOa MeSKO— 

jiohhh2 sasop. 

10 3tot cdoco<5 Eenpaaeami npa nana UeHee 30 mm) Komne- 

bhx sasopax, ecan onycK xBOCTOBBxa conpssea c npopadoTKoit 
' owioEHeHHoro ctbojb cKBaaaaa a pacxasHBameM XBOCTOBHKa, 
aoraa BHyrpeHHHs noBepxaocTB odcaaaoa kojidbbh, b xoiopoa 
naaaapye'rca yciaaoBKa, BMesi aesonycTUUHH B3Boc. xorna Bee 
15 XBOCTOBHKa c $jun>TpoM npeBamaeT IOCX) kH. 

nojmecny xboctobbkob aa ynope poymeciaraBT aa cTaoH- 
oaapaHx racTxax cKBaaara, i*e yae 0(3pa30BaHa onopaaa no- 

BepXHOCTB, B KaieCTBB KDTOpofl BCB0JIL3yi)T! DpOTOIKH BHyTpH 

oaipydKOB, BDncoeroiafleMHX k azHaeuy Koany npejottymeil koxob- 

20 hu; Bepxazfi KOBeq panee cnymeHaoro xBOCTOBaaa; aosy nepe- 
xoja 0T (Sojnanero aaaMeipa k mtamisj npa jtByxpa3Mepapfl apo- 
MesyToiaoa KOJioHHe, KOTopoa odcaseaa cxBasaaa. 3tot cnocotf 
npHaeBHM omna npa ycxoBBHX cnycxa XBOCTOBHKa no saaaaaofl 
rJiybHHH. Maaie nojiBecaoe ycTpoftcTBO XBOCTOBHKa ae aoflflei 

25 so ynopa a ae cpadoTaei. 

HefloctaTKaMH yxa3aflBHX cnocodos ycTaHOBxa xbociobbkob 
c onraTpaun npa 3aieainHBaaBa oTpoaiwiscTBa ckbsshhh hbot- 
x>ica:cyseaae apoxoaaoro ceHeaaa cKBasHm as-sa aeodxoaiiMO- 
ctb npaMeaeaaa Da3*eaaaaTeaefl a noaBecaux ycTpoHctB, koto- 

30 pue onyoKanr Bayrpi. yse odcaseaBoa ckbsxhhh, aeodxoaaMocTi, 
npHMeaeBaa cjk>*bhx no KoacTpyanaB passeaaaaTeaefl a DojBec- 
bhx ycTpoacTB, a tarae oipaasHeaaooTB npaMeaeaaa, odycxoB- 
aeaaaa bo3MOHbocw© noaBecKB xboctobbkob toxbkd b odcaxea- 
bom cTBoxe oRsaxBBu (apoMe cnocoda yciaBOBxa aa neMearaoM 

35 aaMBe). 

KpoMe Toro. aeaocrrawcoM cnocoda nosBecita xboctobbkob 
c fcaxMpaua aa aeMearaoM xawae aBxaeTca aeodxosaMOCTi 
aeueHTHpoBaHEfl XBOOTOBaxa, tpo caasaao c dojnQBMB saTpaia- 
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mh iieweHTa n BpeweEJi he npOBeneHEe padoT 2 oEraamie 3aiBep- 
EeBaaiiH ueMeHTHoro pacTBopa. Ilpn stom hsocJxootmo ocyiaecT3- 

JWTi nOCTOHHHJTO npDMHBKJ CKB3KHHH DOCJK IIBMe HTHpOBaHHK 

xBOcroBHKa b revenue Bcero BpeweEa ojamaHE* 3aTEep^eBaraH 
5 ueMeHTHoro pacTBopa c ORHOBpeue hhum BpaqemeM dypEjn>H02 
KOJioflHH. IIpOTOw, padoTe no aeMeHTHpoBamiD xboctobzkob npa- 
cymn aBapjm, Taicne, Haupawep, kslk: HeBO3MOEH0CTB OTCoeflHHe- 

HEH KOJTOHHH dypHJIBHHX TpjtS OT XBOCTOBHKa, BCJffiJCCTBHe UpHMe- 

HeELHK pesBtJoBHX pa3MaEHiiTejieS; npopesaHne odcajimx Tpyd n 
10 3adypHBaHHe hoboto cTBOna npa pa3(JypnBaHHH ocHaciKH n 73Jetob 
coeOTHeHHfi ceKUHfi Tpyd Hflpyncc. 

Kpowe Toro f jvih EHDOjmeaaH padoT do ueMeHrapoBaHHD 
XBOCTOBHKE HOOdXOOTMa COOTBeTCTEpBiaJI TeXHEECa (iieMeHTiipo- 

bo t ihk6 arperaTu) a 0pzraAU pado^mx. 
15 fine OEHHM EejiocraTKOM eToro cnoooda ramie tch aeBOSMoa- 

hoctb ero DpBMeHeaM npu najm^HH 30H norjiomemji b narepBajie 

yCTaHOBKH XBDCTOBHKa. 

IfaBecipeH TaKKe cuocod saicatraiBaraH cTponreJiBCTBa cKBa- 
shh (SU 9 A, 1659626), BKJmrcamHfl b cedn hsojmuze) 30H ocjiok- 
20 HeHflfl dypeHHH, pacnoaoseHHHX Bume npoayKTHBHoro ruracTa ao 
ero BCKpHTM, cnycK b OKBaxzsj kojiohhh odcajHmc Tpyd c 

$HJEBTpOM— XBOCTOBHKOM 2 HOHTpSTOpaMH , saUOJIHeHHe $HJEbTpOBOfl 
30HH CKBaSHHH BpCMeHHO 3 BKyD ODKBaE^EM KaTepHaJIOM H UeMSHTH— 

poBarae kojiohhh odcaamoc Tpyd npn repje thhhom passeOTflemui 

25 nOJIOCTH QOJX&Tpa-XBOCtOBHI^ OT HOJLOCTH K0JI0HEH HepeMOTKOfi, 

pa3pymaeM0ft nocJte ee homo HrapoBaHBfl • 

3tot cnoood Be odeonenmaeT Haaeraoro pasodmemsH npo- 
^yKTHBHoro rmacTa ot nepeMegaaaaxca c hum HenpoxyKTKBKux 
y^acTKOB z Bizmejiesamzx ot npoxyKTHBHoro msacTa He up ojjy kthb- 

30 hhx ropH30HTOB f BCJieflCTBHe HenoJiHoro yEaiieHra dypoBoro pa- 
cTBopa H3 aaimoHHHX z ropH3 ohto jtbhhx yqaoTKQB CKBaszBu, b 
icoTopHX npoacxoOTT ocaroeHne TBepaofl Sa3H 113 dypOBoro pa- 
CTBopa npn ero ipipKynHmm. 3to ycyrytfjraeTCfl aenoJiHHM yaa- 
jiesaeM rjmancToS Kopra, a b wecTax ynajtenfia ee noBumaeTca 

35 onacHOCTt odBaJinsaHZE nopos, tpo Tame cHfixaeT Ka^ecTBo 

H30JHUH2 DJBOTOB. 

KpoMe Toro, Ha yica3aHBUX yqacTKax ckbsehhh He yjaeTCH 
CTflTrjfiTgfl^w?ji odpa30U ueHrpnpoBaTB aKcn^yaTaipjOHHyTD KOJioHHy, 
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ocodeaHO b cjiacJocneMeHTapoBaHHHX nopojiax, H3-3a saaBjniBa- 
hhh nempaTopoB b 3Ty nopo^y, tto upenHTCTByeT nojiyneHsno 
paBHOMepnoro no TOjmmHe ctshkh neMeHTfloro KOJuua. 

Efce OflRHM HeflOCTSTICOM 3T0r0 CDOCOda HBJIfleTCH daoKHpo- 

5 ramie nacTH npojyKTHBHoro njracTa ueueHTHHM pacTBopoM, no- 
cTynamnHM b $HJH>Tpo?yB 3ony ckb3khhh hdh ae«eHTiipoBaHHn kd- 

. JIOHHH QdcajtHHX Tpj (5 , BCJI6SCTBH6 BUD8JX6HHH H HaKOHJieHKH Bpe- 

ueHHo aaKynopHBaxmero uarepnajia b BUKHefl GkohhoU) tocth ro- 
pfl30HTajn>Horo cTBam npn 3HaHHTejEBH0fi ero nporaseHHOCTH n 
10 odpaaoBamiH hjctot b Bepxaefl tocth ctbojei; Koxopue aanojiHa- 
dtch nmessBHU pacTBopoM npn neweHOTpoBaHim odcaaHHX kd- 

JIOHH. 

Haadojiee i5jih3Kem bo texfrcreecKofl cymaocTfl k sbjibjiesmo- 

M/ HBEffSTCH C0OCOC5 3aKaERHBaEZ£ C TpOHTeJEBCTBa CKBaZHHH C 

15 ropB30HTajn.HHM ysacTKCM cTBOJia, npoCypeaam b npo^yKTHBHOM 

nmcTe.X Baker Hagbes, USA "Baker Hughes fcecb&ology forua", 
Com, 6-11 , 199V o. 35-25) 

Bicto^aomafi b ceck cnycK b cKBaKHHy Ha nojxoHHe odcajiHHx Tpyd 
XBocTOBHKa c npcmBapHT e jteho nepfcopHposaHmM $HJiBTpoM f pasod- 
20 meHHe saKOjioHfloro npocTpaHCTBa b 3 one npojjyKTHBHoro njiacTa 
ot BBmejiesamnx z nepeues2xmzxc& c hem Henpo^yRTHBHKX djectob 
HapysHHMH naKepaMH h aeMeHTHpoBaane kojiohhh odcajmux Tpyd 
same XBOCTOBHKa c $zhbtpqm c bomoiubb neMeHTHpoBo^iHofl My$ra. 

OCHOBHHM HeAOCTaTKOM 3T0r0 CHOCOda KBJBieTCSl to, ^0 c 

25 noMom&x) nanepoB 2 neweHrapoBaHiw HajmaicepBoro xcojnmeBoro 
npocTpaacTBa He odecneraBaeTca Baxemoe pasodmeaae 3aKcuioH- 
Horo npocTpaHCTsa b 3oae npojoricMBHoro miacTa or BumejiBKa- 
wax h nepmemrmrxcx c urn HenpojyKTBBHHX mracTOB, ocodea- 
ho b nepex pflHHX aonax craojia cksszhh c BepTHKanBHoro Ha 

30 ropusoHTajiBHoe fianpaBJieHne f bcjigectbhb nenojiHoro 3ahsemeHza 
dypoBoro paoTBopa ixeMeKTHUM. 

H£oMe Toro, nanepH m-sa tfaaoH jotlhh He moitt Haj?esHo 
nepeKpHBaTB xaBepH03Hue sohh, icoraa zx jmaefiHHe pasuepu 
npeBHmaDT JumefiHue pa3Mepu noBepxaocM yuaoTHeaaa saxepa. 

35 3?o ycyiycteaeTcfl b cjcBaxHHax, bckphbdihx cJsadocueMeHrapoBaH- 
ane Dopojtf, me mem wecTO odBara nopo;m, ocodeHHO, nocJie 

npOMHBKB CKBaSHHH 2 yXOadHUK C ee CteHOK K0 JlbMaTaHH 0 hhoQ 
KOpKH. 
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B ocHOsy HacTonmero 230<5peTeHiw nojroEeEa 3ajia^a co- 
3£aHHfl cnococia aaKairmBaaafl CTpoBTe;n>cTBa cKBaxHH, KOTopuS 
odecne^iHBaji 6u ea^esHoe pa3odaemie np o^yKMB ho ro DJiacTa 
ot BtnnejieKamiix b npHMtiKammix k Heny HenpojjyKTHBKHx y^acxKOB 
5 npii HaJimi b hex 3QH ocjiosHeaiiH dypeHra jrodoro Bima ja npo- 

THB6HH0CTJL 

PaCKpUTHe H30(5peT8HHfl 

KocTaBJie HBan 3ajia^a aocTuraeTca TeM, hto b cnocode 
3aKaHHH3afiiiH crpoaTeJiBCTBa CKBaHHHH, simmaEmeM b cecta bcjcph- 
10 T2e npojQTKTHBHoro njiacTa, cnycK h ycTanoBKy b cKBaKane ko- 
jiohhh odcaAHHX Tpyd b XBOcxoBHica c ©H-iiTpoM c odecneTOHEeM 
ax repweTHHHoro coe^Heflaa uez^y coc5oil,H pa30daeaae Henpo- 
JQTRTKBHHX y^aCTKOB OT Bp OflyKTEBHHX f COrJBCHO a3odpeTeHHD, 

cnycK b cKBasnfly kojiohhh odcajgHHX Tpyd h xboctobukh c ccbjibt- 
15 pom ocymecTBJUDox pasaejdHo, a hx repueTOTHoe coejmaeHKe 

OCymeCTBJUQDT B CKBaSHHe, Opn 3TQM BO MeHHDefi Uepe DJtfiy E3 

Tpyd XBOcioBHfca nepea ero cnycicoM b cKBasray npo^mmpym c 
odpa30BaHaeu no Menunefl wepe ssyx bpojuwilhhx rogp h uhjeiot— 
paqecKEX kohuob c pessdaMa, a nocjre cnycKa zboctobhke b 
20 CKEaKHHy npoonjiBHyx) Tpydy pacmnps2>T pa ycTaaoBKH xboctobh- 
ica b CKBasHHe n pa30dmeHEH Hespo^yKTHBHUX DJiacTOB ot npo- 

^yKTHBBHX. t ■ 

QpeAJoaraeuoe ModpeTeHHe no3BOJ0HeT 3a ctot zcivimemx 
npnweHeHBH jpix ycTaHOBRH xboctobhkdb c casBTpaun kohctptk— 

25 thbho - cjioshhx pastej^EHZTejiefi n nogBecHsx ycTpo2cTB, a 
TaKse BaKepoB jym pasodmeaaa BJiacTOB ynpocTZTL 3th padoTu 
n odecneHBTB doaee HanexHoe pasodmeaae HenpoayKTflBHHX n^a- 
ctob ot npojQTKTHBHoro BJiacTa, a Tanse nepeKpuTMe 3 oh ocjioe- 
aeHBH (xasepn, odsanoB nopojm, djqctob c aHOMaja>HO bhcokem 

30 BHyrpmmacTOBHu aaBJieHHeia, Bono-ra 3 o-ap oaBJie hh2 a xpymx) 
jEDdoU nporaxeHnocra. Hps 3tom HaBdoronnll aocbeKT nocraraeTCH 

B ftawytrMtnrz CKBSKHHai Z B 0KB333SBBX C ropfl3 OflTaJIiHHM jnQCT— 

kom ctbdjb, a xaKse b Tex cjiyranx, kdtj& npoTHseHHocxi 
yicasaHHHX DJiacTOB z soh ae D03B0JiaeT nepeKpraaTB ex naKepa- 
35 me, a ueueHTEpoBaHMe Be odecBe^niBaeT aa^eKKoro pa3odrneHM. 

Kpowe Toro, ycTafiOBKa xBOcroBiuca c &3un>Tpoa c ncaaoniBD 
npogajiBHHX Tpyd bo cpaBHeHro c bsbccthum CBOcodow, cor^ac- 
* ho KOTopoiay 3Ta onepamw ocymecTBnHeTCH uyreM neweHTnpoBa- 
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H3H XBOCTOBHKa r D03B0JZH6T CHH3BTL pQCXD£ IieMeHTa, COKDETHTi 

Epswa Ha ycraHOBKy, Tan icaic oraaaaei HeodxoamiocT* b oeh- 
aaHHH 3arBepaeBaHM neaeHTRoro pacTBopa n xicno^LsoBaHHfl 
jujw aToro cnenna?iLHnx dparaa padonax. 

5 3 OfiHOM H3 BapHaHTOB BHUOJIHeRHH £30dpe7eH2H DOCJie 

BCKpiiTZH npoflyaTBBKoro DJiacTa b cKBaHBuy cnycKaDT xbdcto- 
bsk c cnjiBTpoM z y c Ta aaBJizBaioT ero b Dpo^yKTaBHOM onacTe 
jjyxeM npHsaTEH no ueKBiceS Mepe oflaoil npocmn>HDli TpydH npn 
ee pacnmpeflgg k cTeHKe QKBaMHH, a sateM b cKBaaany cnycKa- 

10 DT KOJIOHfly 0<5cajlEH3C Tpy6t HBKHHfi KOHeil KOTOpOfl rejMeTOTHO 
COeOTHJDOT C BepXHBM KOHUCM ZBOCTOBHKa. 

HpejyiaraeMHfl BapaaHT BnnojiHeKsw E30dpeTeni!H no3Bomex 
ycTaHaBJiHBaTL xboctobbk b HeodcaseHHOM cTBOJie cKsasnHH, dJia- 
ro^apn newy DdeoneTOBaeTCJi Haflesaoe pa3odmeHae dpojoticthbho- 
15 ro ruiacTa or BHmeareaojiiHX HenpojqrKTHBHHx bjobctob, npeaoTBpa- 
maeicfl cyaemie aaaweTpa cKBaxaHH h cHExaeTGH pacxoa odcafl- 
hhx Tpy<5» 

B ApyroM BapaaHTe Banojifleinw ©odpeTeHaa b Ha^ajie b 
craasHHy cnycKaDT jiq DpoayOTHBHoro imacia 2 yoTa H a BJiro aro 

20 icoJioHHy od cagmg Tpyd, a 3ateM nocjue bckphthh npoayjcTHBHoro 
macTa b Hero nepe3 9Ty KOJioflHy cnycKaro xboctobhk c cphebt- 
Pom h npa pacmapeHaa npo$Hin>flofi TpydH ycTaHaBUHBajDT ero b 
CKBaKZHe, npa 9T0M npo$an£Byx> Tpydy npzmMaDT k CTeHKe hhs- 
Hero KOHua xojlohhh od cajtHHX Tpyd, odecneHHBaa ee repieTjre- 

25 Hoe coewHeHHe c xboctobhkom. 

Taicofl BapaaHT BanoameHiw BosBoareer acno je>3 obbtb Hando- 
jiee npoctofi, BHroaHHfl a Hsweranft cnocod yciaHOBKa xboctobh- 
kob o $iun>TpaMH c BOMom*D bpoSmbhhx spyd b Tex CJIJ^aHX, 
aoraa b npoqeoce dypeHaa CKBasaHH BCTpe^arTca onacTH c aHo- 

30 MaJttHO BHCOKHM BHyTpHDJBaCTOBHM J^BJieHaeM, KOTOpHe OdiTIHO 

nepfiKpHBaOT npoMeayTOTOHMB kdjiohhbmb odcaamcc Tpyd ana 
KOJtoHHaMH - "jieTyroaMa"* 

KpaTKoe onacaHEe ^pTesefi 
jjpyrae nejia a npeiwymecTBa HacToamero B30dpeTeHna cTa- 
35 Hyr hohhthh H3 cjiejiyimero aeTaaBHoro onacaHaa apaMepoB ero 
BHnojmeHM a ppaaaraeuHX ^epTeaefi, aa kotdphx: 

$ar« I H3odj>axaeT jo»uiJieKT odopyaoBaaHH jwh cnycaa a 
ycTaaoBKK xboctobhkb c §aJn»TpoM b citBaaaHe; 
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&nr.2 - cenesEe Ha (rnr.I; 

our. 3-4 - ycTaHOBKy xboctobhiq c qkjebtpom b cKBasnKe; 
cat. 5-5 - BapzaHT yc?aH0BKR XBOCTOBmca c cobjimpom b 
cKsasHHe. 

5 Sjmss& BapnaHT ocymecTBTOHna B3odpeTeHna 

Cnocod 3aKainn^HHH cTpoaieJiBCTBa cxBaKaHH BaKJHnae?- 
ch b pa3£eju>H0M cnycKe b cjcBazzey n repMeureaohi coenHHesmi 
seyTpa ee kojlohkh oticagHHX rpyd 2 XBocTOBmca c o&kbtpom* 
Ho MeHKuefi Mepe ojjHyra Tpyd XBocTOBiuea uepea cnycKOM b 
10 cKsasHHy npoqaumpyDT c odpaaoBaaiieM do uezweZ Mepe asyx 

UpOflOJZLHKX rO§p H IgUIHHfflpg^eCKHX KOflUOB o pesxttiaMB. npo- 
ajKTHBHHH BJiaCT SaTeM BCKDUBaDT, CHyCKODT B Hero XBOCTOBHK 

c cDiuiBTpoiti, noane ^ero npopur&HyD Tpydy pacmapnOT juh 
ycTaHOBKH XBOCTOBUKa b cKBamHe. h pa3odqeH2£ HenpoflyKiHB- 

15 HHX DJtiaCTOB OT DpO^yKTHBHUX. 

B cooTBercTBM o oot K3 BapmaTOB BHnojmeHxta cnocoda 
Docjue BCKpHTiw npoayrcrHBHoro n;iacTa b cKBamny cnycraDT 
xboctobhk c mzJiiTpoM z ycTafiasnHBajoT ero b dpowkthbhqm 
iinacTe nyreM npmaTaa no MeHBmefl Mepe oaaofi npogajiBHoa Tpy- 
20 du nra ee pacnraperaH k CTOHKe CKBasHHH. 3ateM b CKBaszHy 

cnycKaDT KoaoHHy odcoUHHX tpyri, maimft KOflen itoxopofi repwe- 

?mR0 OOe ggHCT T C BepXHJgM KOHUOM XBOCTOBKKa. v . 

B COOTBeTCTBZH C flpyTZM BaDJiaETOM EHDOJIHeHflH H30(5pe- 

TeBZH BHa^ajne b cKBasEHy so npojcy rxkbbopo njcacTa cuycKajDT 
25 a yoTaEaBJ£0Ba»T KOJioHHy odcaamx rpyd. 3aTeM nocae bckthteh 
npo^yKTHBHoro nnacia b aero *repe3 3Ty KOJioaay cnycKaM xboc- 
tobhk c OBJEbTpou a npn pacnmpeara npoffaxjEBHOfl TpydH ycTaaaB- 
nHBaioT ero b cKBassHe* IlpoqnuiBHyD Tpydy npa 3tom npHsosMas? 
k cTefifce BHsaero KOBoa kojiohhh odcaaHHX Tpyd, odecne^HBafl 
30 ee repuetHHEoe coeaaHeHne c xboctobhkcm. 

Cnocod ocyme ctbhhjot c domotod ycTpoSctBa, BKjnreanaero 
b cedfl KOJioHHy c5ypHJEbHHX Tpyd I ($ht«I) t KOJioHHy odcasmix 
Tpyd 2 (oht.3) , xboctobhk 3 c nep&opEpOBaHHHM COBTPOM 4 f 
coeOTHaeMHfi c KOJioHBoil dypaniHHX Tpyd I c uomoiuld nepexojiEH- 
35 m 5 h nepeBO^HUKa 6. OepexoaHHK 5 (sjieweHT, coeOTHmomnii 
TpydH c pa3HHMB ^saMeTpaus) EMeeT nepeuHroy b bzrb cejuia 7 
z mpoBoro imanaaa 8 (§ar»3) f paasejonomyKi dojiocth xboctobh- 
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^ 3 C CJMHTpOM 4 H KOJDtOHHH odcajiHHX Tpyd 2. HepeBOJlHIIK 6 

(qht.I) cHadseH KJianaHOM 9, nepeKpHsawflJ xasajr 10, cood- 
naxmigfi nojiociL kojiohhh dypHEBHHX Tpyd I co cKBaKHBoit II e 

CJ^TO^T JUIH 3aH0JIHeHHfl UOvlOCTH KOJIOHHK 6jmUlhWX Tpyd I 

5 cKBasHHHofi Dpn cnyoKe KOfinoHeHTOB ycTpoiicTBa B 

cKBasHHjr II. Ho Meranett Mepe ojHa H3 Tpyd 12 XBOCTOBHKa 3 
3HnojmsHa rpoanuzLHo!! c do MeHBmefi wepe .eejmh npojiojrbHHME 
ro$pauH 13 (cnr.2) , pacnojioseBHK^& CBMueTpH^no OTHOcirrejnr- 
ho qeHTpajEbHofl och Tpydu 12, a craHH^JTiecKram kohhrmh c 

10 pe3*daMH (hs ©Br.I Be noKa3aHu) • TocpH 13 npo$ajttHHX rpyd 
12 32UD:iHeHH repMe m3gptynu efl nacTofi 14. Ha Kome cEJcxpa 4 
ycTaflOBAeH ueHTpaTop 15, ocSecDe^asaramsfi neHTpapoBaHne $mn,T- 
pa 4 OTHoczrejiLBO CTefira CKBasura II, 

£ ciiyzae npoxoroeHHH ckbeshhh II ieps3 Henpo;ny&THBHHe 

15 jriaciKH b ee ropBSOHTajnHofl ^acra bjih'potom c 9thmb yrocT- 
KaMH kek noicasaHO Ha <pnr.I f 3,4, nepcpopanHOHHHe oTBepcTB* 16 
(pEJTBTpa 4 3ajcpHBaDT 3arj3ymKaM£ 17 B3 xnwireecKB paapymaeMO- 
ro uarepjaiajia, HanpBMep, MarEM* npopmiHHe Tpydn 12 pacno- 
jiara»T Ha cooTBeTCTBysamix ynacTicax XBOCTOBBKa 3 c ©hjibtpom 4 

20 juie paaodmeHHH npoayKTHBHoS nacra bpojctkthbhoto njacTa 18 
ot HenpojcrccTHBHofl, a TaKEe jpm coexzBeam xboctobhks 3 c 
kojiohhoS odcajiEHX Tpyd 2. 

B ycTpoacTBo bxdott Taase pasBajrweBageja 19 (oht.5), 
Hcnoxb3yeMH2 jxm BHnpaBaema rocbp 13 npoaaucsHux Tpyd 12 

25 BOCJie hx pacnmpeHM. 

Cnocod ooymecTBronoT cjiegymnnTM odpa30M. 3 npouecce 6y- 
peHUH cKBaHHHH II (caar.I), nepe* scKpHTHeu npoayKTHBfloro 
libera 18, E3 Be cthuuh npBeMawa * H3 ojeepvdt Bee HecoBMecTiame 
no ycJiOBHHM dypeHra nJtacTH, pacnojttoseHHHe same npoayKTBB- 

30 Horo 18, a noose bckphthh nocjieanero h ddouhbkb ctBOJia 
CKBasHHH II 3 Hee cnycKaDT Ea KOJioHHe 6ypxjn>EHX Tpyd I 

XBOCTOBHK 3 C DDejlEapHTeJEbED D ep&OpKp 03fl H EHM fcBJIBTpOM 4, 
OOeBBHBHHHfl C K0JI0HH02 dypMLHHX Tpyd I C UDMOEBD Hep3X0£- 

HEKa 5, npo&uEEbHHx Tpyd 12 n nepeBOgBnm 6. nep&opanzoHHHe 
35 oTsepcTHH 16 $mrBTpa 4 3aKpHTK saroymEaHH 17. 

IlOCJie XOCTBHeEBH (JBJEBTDOH 4 3 ad OH CKBaHHHH II B HCUO- 
CM HPO5HHLHHX Tpyd 12 3aKa?K0& nD0MHB0HH02 SflfiKOCTH CO- 

SAasr ^aBJMHBe, HeotaojmMoe jym BHnpaMeHUH upogojiBKHX 
roop 13 b npaxaTM ctghok Tpyd 12 k cTeaKe cOTasaHH II 
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(qht.3), o6ecne^raaH coBtiecrHO c repMeTmnpynniea nacTOli 14 

TepJeTH^IHyD H3 0JIHHHE) HefipOJjyKTHBHHX vqaCTKOB npo^yKTBBHoro 

naacTa 18. 

3aTet! kojiohht (JypaziHKx Tpyd I ($Hr.I) mecre c nepe- 

5 BOJtHflKOM 6 OTBHimBaDT OT BepXREX npOCOBiHHX TP7CJ 12 £ DOJl- 

HHMasT S3 cKsamEH II, npncoeA&HHDT k hsS pa3BaiiHje3aTejn> 
19 (pcr.5) h cflOBa cnycraOT b cKBassray II ao Bxoaa b Bepx- 
hee) ^ctb npo$Era»mix ipy<5 12 ($zr.3). Bpamas kojiohhj" 6ypraB- 
hhx Tpy<5 I BwecTe c jpaaBaameBaTeaeM 19 ; DpomBojwT oxora- 
10 TejcbHoe BHupaBJie see poop 13 h miOTHoe npmaTue cTesoK npo- 
inucbHHX TP7C5 12 k cTeHKaw CKBazzHH I. Hps 3tom repueT£3Hpyz>- 
man nacTa 14 ($bt.2) odecneraBaeT BaaesEyio repMeraaamm 
3aTp7dnoro opo CTpaHCTBa cKBasHHU II. 

£ajiee KOJioHHy 0ypHjn>HHX Tpyc5 I c pa3 aaJimeBaTeaeM 19 

15 (OET.5) DOJXHEMaiDT 113 GKBaSZHH II H CHJCKaET B Hee K0J10HH7 

o6cajiHEX Tpyc5 2 (qpnr.3) jo sxojia ee Hzraero Komja BHyrp* 
BepxHHX npoqpHJCbHHX Tp7<5 12 c o<5pa3 0BameM 3asopa 20 Meroy 

3THM KOHHOM, CejUIOM 7 B CTeHKaMH BepXHSEC HpO®KJEBHHX Tpj6 12. 

3aieu b cKBasHHy II cdpacHBamT mapoBofi KJianan 8, KOTopiri! 

20 cajmTCH b cejyio 7, pa30(Smaa: BHyTpeHme iiojioctjj XBocTOBHKa 3 
b otfcanHoft KOJiofiHH 2. npoHSBojyrr 3aKa"roy ueweHTfloro pacTBo- 
pa nepea KanoHHy odcajiHHx Tpytf 2 9 nocjie Hero onycKajor ee 
mmga KOHen ao ynopa b cyzeane b nepexoaHEKe 5 ($ht.4) , 
H,DocJie sasBepjieBaREfl oeueHTBoro pac^BOpa, paaCypmaBT o<5- 

25 pa30BaB57Dca BHyrpB kojioehh oGcqehhx Tpy6 2 neMeHrayD npo<S- 
ny (ae BOKasaHa), mapoBOft KJianan 8 a cejwo 7* 

B cjaynae ycraHOBKH b <£hje>tp6 4 BpeMeHHHX 3arjiyineK 17 
liar.I) nocaeaHze paapymaM 3axaHKofl b Hero pacneTHoii nop- 

HHH KECJIDTH ($HT,4). 3aTeM np0H3B0J(flT OCBOeHHe CKBaEHRH II. 

30 B Tex cjiynaHX, Koraa n p o ay kthbhhH imacT 18 BCKpHBaDT 

nocjie cuycKa xojidhhh odcaamx tpyd 2 (Hanpnuep, npowesjrroH- 

HOfl JCTH BKCDJiyaTanHOHHOlt) f TO XBOCTOBHK 3 yCTaHaBJIHBaDT 

nyreu npEBaiBH ctchok BepxHsx npoiraLHHX Tpyd 12 k bhjtt- 
peHRBM cTeHKaM HBZflero Koana kojiohhh o6cajiHHX ?py6 2(ct.6). 
35 flaw SToro c jneiOM Beca XBocTOBjaca 3 h cmEbTpa 4 pacneT- 
hkm nyreM onpwejim? u&o6xojvauyn jyumy BepxHHX npogmaHUx 
Tpyd 12, o bomoiP)© KOTopax fijrayr kx ycTaHaBrasaTB* Ha y.ome 
fiauiLTpa 4 Kpemrr danffiax 21 (qht.5) c ceOTOM 22 dob naposott 
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KJiauaH 23 z orpaKirraTeJieM 24, ppsflOTspamaircnnM nepewemeHne 
KJianaHa 23 b odpaTHOM HanpaBJietiEH. KHTepaaa kojiohhh o6can- 
hhx Tpy6 2, 3 kotodom aojkhh y CTa naBJiflBaTB npoosuiBHHe xpy- 
<5h 12, KaoncSpj/DT pacmEDflTeJieM (Ha (hsr. He noKa3afl). 3aTe« 
5 k KOJioHHe dypotHHX Tpy6 I npacoesaHHioT pa3B&nifleBaTeJii> 
18, coeflJJHeHHHli c uminEaparaecicoSi ^acTBD 25 BepxHeS ddoozjib- 
ho;3 TpydH 12 XBocTOBHKa 3 c domouibd JieBOii pessdH 26 f cnyc- 

KflTQT CKDMDOHOBaHHHfl TfiLKBM O0pa3OM HHCTpyMSHT B CKBaSHHy II 

• ($ht.5) h npoMHBajDT ee , nocae Hero ctfpacHBaxxr mpoBoS mia- 
10 naH 23, nepeKpraan npn 3T0M oTBepcrae b cejuie 22, n 3aica^- 

ROfi UpOMHBO^IHOa KEHKOCTH B DOJtOCrH XBOCTOBHKa 3 Z CCMBTpa 4 

cosi FW b hec flaBneHHe, HeodxoflHMoe julh onpeccoBKH Boefi 

KOMDOHOBKH, nos fleficTBuew KOToporo OXBOBpaaeHHO BUnpaBOTOT- 

cs ro$pM 13 Boex npogotHHX Tpyd 12, KoiopHe (ftum BiunreeHH 
15 b KOHDOHOBitf ofiopysoBaHHH. 3 pesyaMaTe 3Toro cieHKE Bepx- 

Hitx npooHjr&HHX Tpy<J 12 djiotho npasHMaOTcs k cieHxe Hreaero 

KOHoa kojiohhu o6ca*HHX TpycJ 2 (oht.6). 

3 cjoy^iae BiuiOTeHHa b KOwnaHOBKy hpooqhjibhhx Tpyd 12 juih 

pa3o6meHBH HenpoayKTHBHUX nJiacTOB ($ht.3) bjih bubojihbhxih 
20 Bcero saamBTpa 4 H3 npoaiUBHHX ipyti 12, mk noKasaso Ha ok- 

iypax 5 h 6, to cieHKE 3 rax Tpy<5 12 Tarae iluotbo npnsnMaDT- 

CH K CTeHKB CKBaSHHH II* 

HaTOTeraeM h nocajOKofl hhc TpyM e Hxa upoBepanT ycTOitaa- 
boctb ycraHOBKH XBocTOBHica 3 c ©HJiiTpoM 4 Ha oceBoe CMeme- 
25 HHe. 3aTeM BpameHHeM kojtohhh dypmiMHX Tpyd I c pa3Baawe- 
BaTejxeM 19 snpaBb BHBHOTHBaoT nocJiejiflHft us mumnspinecKoro 

KOHUa 25 BepXHea DpO?HJILHOfl TpydH 12. OSHDBpeMeHHO HHXHH6 

BajanyKBaae ajreMeHTH 27 pa3BajffineBaTejK 19, noaHHMa*ci> BBepx, 
pa3BajELU0BHBaDT pesBCJy 26 iuuaiHflpireecKoro kohoh 25 > ysejni- 
30 tmsaH ero BHyrpeaHHfi anaMeTp. 3aTew HHCTpyueai nosarcr bhh3 
c ojtHOBpeMeHHoft npoMUBKofi h spamemeM ero BiipaBO, b pe3yjiir- 
Taie *ero npoHCXOSET «a^>fleflmee pa3BajoaoBHBaHfle mumHSPH- 

qeCKHX HO HQ OB 25 H BepXHHX D P 0$HJILHHX Tpy<5 12 HH2HHMH BaJHr- 

uyOTH MeMeHTaMH 27 ii BepxHHMH 28, DJjeTO 6oxim& Jiaa- 

35 W8TP, TOM HHXHHe. 

no okohtohhh passajaaoBHBaHHH npo6jun>flHX Tpyo 12 HX 
M ecTe c KOjroHHoft odcawix Tpy(5 2 onpeoooBHBam Ha repwe- 
TOTHocti cosjiaraeM b hhx tobtohto. Hpa otcttctbhh repweTin- 
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HOCTB pa3BaJIHJ0BHBaHEe HOBTOpHDT* 

3 cuiyra&x BKJiDHeHJEW b komdohobk7 xsocTOBHKa 3 mm 
$Hjn>Tpa 4 son o jihut e jebhhx cpo^h^lhhx Tpyd 12 ($nr.3) zm 
BKnojiHeHHH scero ggMMpa 4 B3 npo$njEBHHX Tpyd 12 (±sr.5,6), 

5 n epoopaiiH o HHue oTBepcTKH 16 3aKpHB£uoT 3arjaymKai<LH 17 S3 
xoMircecKH pa3pjnnaeMoro uaTepiiajia, KOTopne nocjie 3aBepmeKHH 
padoT no ydaHOBKe xsocTOBHKa 3 c QanLTpoM 4 paapymDT 3a- 
KaTOofl cooTBOTCTByimero xmapeareHTa. 

npoMHnme wsjl bpemsbhmoctl 

10 npe^JzaraeMufi cBocod nosBOJwex aajiesHo pa30dmaTB npo- 

^yjKTHBHHfi BJoacT ot 3HmejieEajaKX Henpo^yKTHBHHX njaacroB, a 
Tarae ox upmiHicaEDiKX k HeMj z nepeMeaamnnxca c hhm jjpyrax 
HenposyKTflBHHX yqacTKOB cRBasHHH de3 ueu e HTnp osa hhh $mbt- 
pa-XBo ct OBHKa * Epa 3T0M yupooaeTCJi TexHOJiornH ycTaHOBKH 

15 xboctobhkob c %zjH>?$am n CHraaBTca 3aTpara sa ctot hckju>- 
■seraa KOHCTpyKTHBHo— cjioshhx pa3se;uiHBTejiefi 2 noOTecHHX 
ycTpoflcTB, npHMeHaeMHX npa ycTaaoBKe xboctobhkob, a xanse 

ZX6MG HTHpOBaHHfl EX, KDTOpOMy COnyTCTEyBT aBBpHH H 3&TpaTH 

BpeMeHH Ha osimaH^e 3aTBepg6BaHHH neMeHTHoro pacTBopa. 
20 KpoMe Toro, npejmaraeMHfl cnocod no3BDjraeT pacnmpun 

octaacTfc ero npuMeHeHHa, Tax kbk oh uoseT cJhtb ncnoJEb30BaH 

KBK B 06caK6HH0M, T3JC B B HeodcaseHHOU CTBOSe CKBaHHHK, He- 
SaBHCHMO OT BaJUTUIH 30H DOITIOmeHIUI npOMHBO^BOfi SQBK0CT2, 

BOjionpoflBJieaafl, h npaKTinecKH deo cymecTBeaHoro yueuzzeuzx 
25 SJjaweTpa cxBaxmH. 
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SOEiSyJIA H30BPBIEHH3 

1. Cnocod 3axaimiBaHHH cTpoHTejn>cTBa cKBaKHHH, bkjid- 
HaKnma 3 ceda bckdh7H6 npo^yKTHBHoro njiacTa (18), cnycit h 
ycTaHOW b CKBasEHe (II) kojiohhh odcaaHHX Tpyd (2) z xbc- 

5 MOBflKa (3) c ftsuiBTpoM (4) c oGecneTCHEew ex rewewraRoro 
coeaaaeaaH weany codofi, a pasodmeaae BenpoflyKTaBHHX yiacT- 

KOB OT npoayKPHBHHX, OTJlH^aBfflHfiCH TeM, TOO 

cnycie b CKBasaay (II) kojiohhh odcaaeHx Tpyd (2) a xboctobe- 
xa (3) c fmaTpoM (4) ocymecTBaHsw paaaejaao, a ax repue- 

10 TiriHoe coeaaaeHae ocymecTBram b cKBasaae (II), npa'aTOM 
no MsEanell wepe osay » 3 *P70 ( I2 * XBOcTOBBRa (3) nepea ero 
cnycKOM b CKBasaay (II) npo&uiflpyioT c o<Jpa30Baaaej< do MeHir- 
mefl Mepe jmyx npoawiLHHX ro$p (13) a naaaaapireecKax koh- 
UOb (25) c pe3idaMB (26), a nocae cnycKa XBOCTOBBica (3) B 

15 cKBasHHy (II) npotoHyn Tpydy (12) pacmapsDT jww ycTaaos- 
kb XBOCTOBHKa (3) b cKBasuHe (II) a pa306meHHB HenpojyKTEB- 
hhx aaacTOB ot nponyKTHBHHX. 

2. Cnocod no n.I, o t a a i a » m a a c a rm t too 
nocJie bckphths npoayrcraBHoro naacia (18) b cKBasaay (II) 

20 cnycKaBT xboctobbk (3) c saairpoM (4) a ycTaaaBUBBaiQT ero 
. b npo^yKTHBHM naacie (IB) nyreu npaaaTaa no MeaMiea Mepe 
ojjHofi npocaajaaoa Tpydn (12) npa ee pacmapeaaa k cTemce 
cKBasHHH (II), a aaieM b CKBasaay (n) cnycKauT KOJioHHy od- 
caaHHx -rpyd (2), HaKaafi xoaea Koropoc repMewreao coeaaaanT 

25 C BepXHBM KOHHOM XBOCTOBHKa (3). 

3. Cnocod no n.I, oTaa^anoafica ieM, too 
BHa^ajie b CKBasaay (II) cnycKaD? 20 npojiyKTBBHoro naacTa 
(18) a ycTaaaBaaBaBT Koaoaay odcaamx ipyd (2), a 3aieM noc 
ae BcapHina npoayOTBBHoro'njiacTa (18) b aero ^epea 3Ty 

30 Koaoaay cDycaara xboctobbk (3) c cbjutpdm (4) a npa pacma- 
peaaa npoffiBJttHOfi xpydH (12) ycTaaaBaaBaux ero b cKsaxa- 
ae (II)*, npa 3T0M npopuaayn Tpydy ^ npaaaMawr x cTeiute 
aasHero aoHna kojiohhh odcaaaax Tpyd (2), odecne^BBaa ee 
repaeTaaaoe coeaaaeBne c xboctobbkom (3). 
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The method disclosed of finishing a well involves lowering and hermetically joining a 
casing column (2) the well (1 1) with shaft section (3) and filter (4). Before lowering the 
pieces into the well (1 1), at least one of the pipes (12) of the shaft section (3) with filter (4) 
is shaped in such a way as to create at least two longitudinal corrugations (13) and 
cylindrical 1 ends (25) with threads (26). The productive layer (18) is then opened up, and 
since the shaft section (3) has been lowered into the said layer, the shaped pipe (12) is 
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(57) Abstract [as translated from Russian in original patent application] 

A method for well completion that includes separately lowering a casing string (2) 
and a liner (3) with screen (4) into well (11), and joining them in a leakproof 
manner in well (1 1). Before lowering into well (1 1), at least one of pipes (12) of 
liner (3) with screen (4) is shaped to form at least two longitudinal corrugations (13) 
and cylindrical ends (25) with threads (26). Producing formation (18) is then 
tapped and after lowering liner (3) into it, shaped pipe (12) is expanded to secure 
liner (3) in well (1 1) and to isolate the nonproducing formations from the producing 

formations. 
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METHOD FOR WELL COMPLETION 
Technical field 

The invention relates to drilling of a well, and specifically to methods for well 
completion. 

The present invention may be used most effectively in wells having a horizontal 
borehole section drilled into a producing formation, and also in cases when it is undesirable 
to reduce the diameter of the well, and when sections are present in the interval where a liner 
is to be placed that are made up of poorly cemented rocks, where caving-in of rock, vuggy 
zones, and lost circulation zones occur that are usually sealed off by intermediate strings or 
casing patches. 

Prior art 

In completion of a well, its wall must be reinforced in the interval of the producing 
formation, in order to avoid caving-in of the rock and consequently less production inflow 
into the well from the producing formation. For this purpose, screen liners are set in the 
producing formation zone of the well. Furthermore, in the interval where the screen liners 
are set, often trouble zones are encountered such as the presence of caverns, eaving-in of the 
rock, water entry, loss of circulation, nonproducing sections adjacent to the producing 
formation or interrupting it In these cases, it is necessary to reliably isolate the indicated 
sections and zones from the producing formation. All this requires large material 
expenditures and the use of special, complicated equipment. 

Three fundamentally different methods are known for setting screen liners that are 
used for well completion: suspension in hardened cement, on slips, and pn a bearing surface 
(Casing Handbook for Oil and Gas Wells, A. N. Bulatov, 1 98 1 , pp. 1 37-146). 

The essence of the method for setting a screen liner in hardened cement involves 
lifting the plugging mud over the entire length of the liner, suspended by the drill pipes, 
removing {he plugging mud, lifted above 
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the liner, and disconnecting the drill pipes from the liner only after the cement has hardened 
in the casing string-borehole annular space. 

Suspension of screen liners on slips is done only in a cased wellbore where there is no 
wear on the inside surface of the casing, by wedging the liner with slips located on the 
outside surface of the suspension devices, which enter the annular space between strings. 

This method is not applicable for small (less than 30 mm) annular spaces, if lowering 
the liner is combined with reaming out an abnormal wellbore and reciprocating the liner, 
when the inside surface of the casing in which the placement is planned has unacceptable 
wear, or when the weight of the screen liner exceeds 1000 kN. 

Suspension of liners on a support is done in stable sections of the well where a 
bearing surface is already formed, as which the following are used: grooves inside sleeves to 
be joined to the lower end of the preceding string; the upper end of a previously lowered 
liner; the transition zone from larger diameter to smaller diameter for a two-size intermediate 
string with which the well is cased. This method is applicable only under conditions when 
the liner is lowered to a specified depth. Otherwise, the liner suspension device does not 
reach the support and does not actuate. 

The disadvantages of the aforementioned methods for setting screen liners in well 
completion are: narrowing of the flow area of the well due to the need to use disconnectors 
and suspension devices which are lowered inside an already cased well, the need to use 
disconnectors and suspension devices of complex design, and also the limited application 
because the liners can be suspended only in a cased wellbore (except for the method of 
placing in hardened cement). 

Furthermore, a disadvantage of the method of suspending screen liners in hardened 
cement is the need for cementing the liner, which is associated with high costs in 
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cement and time spent performing the operations and waiting for the cement slurry to harden. 
In this case, the well must be constantly flushed after the liner is cemented for the entire time 
spent waiting for the cement slurry to harden, while simultaneously rotating the drill string. 
In addition, liner cementing work is prone to failures, such as: being unable to disconnect the 
drill string from the liner due to the use of threaded disconnectors; cutting through casing and 
drilling in a new hole while drilling out equipment and assemblies for joining sections of 
tubing, etc. 

Furthermore, appropriate technology (cementing units) and work crews are required 
to cany out liner cementing operations. 

One more disadvantage of this method is the fact that it cannot be applied when lost 
circulation zones are present in the interval where the liner is to be set. 

A method is also known for well completion (SU, A, 1 659626) that includes isolation 
of drilling problem zones located above the producing formation before it is tapped, lowering 
a casing string into the well with screen liner and centralizers, temporarily filling the screen 
zone with plugging agent and cementing the casing string with leaktight disconnection of the 
cavity of the screen liner from the cavity of the string by a bridge that will be destroyed after 
its cementing. 

This method does not provide reliable isolation of the producing formation from 
nonproducing sections interbedded with it and nonproducing horizons overlying the 
producing formation, due to incomplete removal of drilling mud from slanted and horizontal 
sections of the well in which deposition of solids from the drilling mud occurs during its 
circulation. This is aggravated by incomplete removal of the mud cake„and at the locations 
where it is removed, the risk of caving-in of rocks increases, which also reduces the quality of 
formation isolation. 

Furthermore, in the aforementioned sections of the well, the flow string cannot be 
properly centered, 
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especially in poorly cemented rocks, due to the centralizers being forced into this rock, which 
prevents achievement of a cement ring that is uniform over the wall thickness. 

One more disadvantage of this method is blocking of a portion of the producing 
formation by the cement slurry flowing into the screen zone of the well during cementing of 
the casing string, due to settling and accumulation temporarily of the plugging agent in the 
lower (bottom) portion of a horizontal borehole when it is of significant extent and formation 
of voids in the upper portion of the borehole which are filled with cement slurry during 
cementing of the casings. 

The method closest in technical essence to the claimed method is a method for 
completion of a well with a horizontal hole section drilled in a producing formation. (Baker 
Hughes, USA "Baker Hughes technology forum", Com, 6-1 1 [blank], 1991, pp. 23-25), 
including lowering a liner with a pre-perforated screen into the well on a casing string, 
isolation of the casing string — borehole annular space in the producing formation zone from 
the nonproducing formations overlying and interbedded with it by external packers, and 
cementing the casing string above the screen liner using a cement collar. 

The major disadvantage of this method is the fact that using packers and cementing 
the annular space above the packers does not ensure reliable isolation of the casing string — 
borehole annular space in the producing formation zone from the nonproducing formations 
overlying and interbedded with it, especially in transition zones in the wellbore from a 
vertical to a horizontal direction, due to incomplete displacement of the drilling mud by 
cement slurry. 

Furthermore, due to their short length, the packers cannot reliably seal off vuggy 
zones when their linear dimensions exceed the linear dimensions of the packer sealing 
surface. This is aggravated in wells tapping poorly cemented rocks, where caving-in of rock 
occurs, especially after flushing the well and removing caked sedimentation from its walls. 
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The present invention is based on the problem of designing a method for well 
completion that will ensure reliable isolation of the producing formation from nonproducing 
sections overlying and adjacent to it when drilling problem zones of any type and extent are 
present in them. 

Disclosure of the invention 
The proposed objective is achieved by the fact that in the method of well completion 
including tapping a producing formation, lowering and setting a casing string and a screen 
liner in the well with provision for their leakproof joining to each other, and isolation of 
nonproducing sections from producing sections, according to the invention the casing string 
and the screen liner are separately lowered into the well and their leakproof joining is 
accomplished within the well, where before the liner is lowered into the well, at least one of 
the pipes of the liner is shaped to form at least two longitudinal corrugations and threaded 
cylindrical ends, and after the liner is lowered into the well, the shaped pipe is expanded to 
set the liner in the well and isolate the nonproducing formations from the producing 
formations. 

The proposed invention, as a result of eliminating use of disconnectors and 
: suspension devices of complex design for setting the screen liners, and also packers for 
isolating the formations, makes it possible to simplify these operations and to ensure more 
reliable isolation of nonproducing formations from the producing formation, and also sealing 
off of problem zones (caverns, caving-in of rocks, formations with anomalously high 
intraformation pressure, water and gas entry, etc.) of any extent. In this case, the greatest 
effect is achieved in slanted wells and in wells with a horizontal hole section, and also in 
those cases when the extent of the aforementioned formations and zones does not permit their 
sealing off by packers and cementing does not provide reliable isolation* 

Furthermore, setting a screen liner using shaped pipes, when compared with the 
known method, according to which this operation is accomplished by cementing 
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the liner, makes it possible to reduce consumption of cement and to shorten the placement 
time, since it is no longer necessary to wait for hardening of cement sluny or to use special 
work crews for this purpose. 

In one embodiment of the invention, after the producing formation is tapped, a screen 
liner is lowered into the well and it is placed in the producing formation by squeezing at least 
one shaped pipe against the wall of the well during its expansion, and then a casing string is 
lowered into the well, the lower end of which is joined in a leakproof manner with the upper 
end of the liner. 

The proposed embodiment of the invention makes it possible to set the liner in an 
uncased wellbore, and consequently reliable isolation of the producing formation from 
overlying nonproducing formations is ensured, narrowing of the well diameter is prevented, 
and casing expense is reduced. 

In another embodiment of the invention, initially a casing is lowered into the well 
down to the producing formation and set, and then after the producing formation is tapped, a 
screen liner is lowered into the formation through this string and it is set in the well by 
expansion of a shaped pipe, where the shaped pipe is squeezed against the wall of the lower 
end of the casing string, ensuring its leakproof joining to the liner. 
Such an embodiment permits use of a very simple, economical, and reliable method for 
setting screen liners using shaped pipes in those cases when during drilling of the well, 
formations are encountered with anomalously high intraformation pressure, which usually are 
sealed off by intermediate casing strings or casing patches. 

Brief description of the drawings 

Other aims and advantages of the present invention will be understood from the 
following detailed description of examples of its implementation and the attached drawings, 
in which: 

Fig. 1 depicts a set of equipment for lowering and placing a screen liner in a well; 



WO 95/03476 



PCT/RU93/00173 



-7- 

Fig. 2 depicts the II-II cross section in Fig. 1 ; 

Figs. 3-4 depict placement of a screen liner in a well; 

Figs. 5-6 depict a variant for placement of a screen liner in a well. 
Preferred embodiment of the invention 

The method for well completion involves separately lowering a casing string and a 
screen liner into the well and joining them in a leakproof manner within the well. Before 
lowering into the well, at least one of the pipes of the liner is shaped to form at least two 
longitudinal corrugations and cylindrical threaded ends. Then the producing formation is 
tapped, the screen liner is lowered into it, after which the shaped pipe is expanded to set the 
liner in the well and isolate the nonproducing formations from the producing formations. 

According to one embodiment, after the producing formation is tapped, a screen liner 
is lowered into the well and it is placed in the producing formation by squeezing at least one 
shaped pipe against the wall of the well during its expansion. Then a casing string is lowered 
into the well, the lower end of which is joined in a leakproof manner with the upper end of 
the liner. 

According to another embodiment of the invention, first a string of casing is lowered 
into the well to the producing formation and set Then after the producing formation is 
tapped, a screen liner is lowered to it through this string, and it is set in the well by expansion 
of a shaped pipe. In this case, the shaped pipe is squeezed against the wall of the lower end 
of the casing string, ensuring its leakproof joining with the liner. 

The method is accomplished using a device including a drill string 1 (Fig. 1), a casing 
string 2 (Fig. 3), a liner 3 with perforated screen 4, joined to the drill string 1 using adapter 5 
and sub 6. Adapter 5 (a member joining pipes of different diameters) has a bridge in the 
form of a seat 7 and a ball valve 8 (Fig. 3), separating the cavities of liner 
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3 with screen 4 and casing string 2. Sub 6 (Fig. 1) is fitted with valve 9, closing off channel 
10, connecting the cavity of drill string 1 with well 1 1 and used to fill the cavity of drill string 
1 with downhole fluid when the components of the device are lowered into well 11. At least 
one of pipes 12 of liner 3 is implemented as shaped with at least two longitudinal grooves 13 
(Fig. 2), disposed symmetrically relative to the central axis of pipe 12, and cylindrical 
threaded ends (not shown in Fig. 1). Corrugations 13 of shaped pipes 12 are filled with 
sealing paste 14. At the end of screen 4 is placed centralizer 15, ensuring that screen 4 is 
centered relative to the wall of well 11. 

In the case when well 11 passes through nonproducing sections in its horizontal 
portion or is next to these sections, as shown in Figs. 1, 3, and 4, perforated holes 16 in 
screen 4 are closed off by blind flanges 17 made of chemically degradable material such as 
magnesium. Shaped pipes 12 are disposed on the corresponding sections of liner 3 with 
screen 4 for isolation of the producing portion of producing formation 18 from the 
nonproducing portion, and also for joining liner 3 with casing string 2. 

The device also includes expander 19 (Fig. 5), used to straighten out corrugations 13 
of shaped pipes 12 after they are expanded. 

The method is implemented as follows. During drilling of well 1 1 (Fig. 1), before 
producing formation 18 is tapped, all formations located above producing formation 18 that 
are incompatible with the drilling conditions are isolated by known means, and after 
formation 18 is tapped and the borehole of well 1 1 is flushed, liner 3 with pre-perforated 
screen 4, joined to drill string 1 using adapter 5, shaped pipes 12, and sub .6 are lowered into 
the well on drill string 1. Perforated holes 16 of screen 4 are closed off by blind flanges 17. 

After screen 4 has reached the bottomhole of well 1 1, the pressure required to 
straighten out longitudinal corrugations 13 and to squeeze the walls of pipes 12 against the 
wall of well 1 1 is created in the cavity of shaped pipes 12 by injecting flushing fluid 



WO 95/03476 



PCT/RU93/00173 



-9- 



(Fig. 3), which together with sealing paste 14 ensures leakproof isolation of nonproducing 
sections of producing formation 18. 

Then drill string 1 (Fig. 1) together with sub 6 are unscrewed from upper shaped pipes 
12 and are lifted from well 1 1, expander 19 (Fig. 5) is connected to it, and it is lowered again 
into well 1 1 until it enters the upper portion of shaped pipes 12 (Fig. 3). By rotating drill 
string 1 together with expander 19, the final straightening of corrugations 13 is carried out 
and the walls of shaped pipes 12 are tightly squeezed against the walls of well 1 [sic: should 
be 1 1]. In this case, sealing paste 14 (Fig. 2) ensures reliable leaktightness of the casing 
string-borehole annular space of well 11. 

Then drill string 1 with expander 19 (Fig. 5) is lifted from well 1 1 and casing string 2 
is lowered into the well (Fig. 3) until its lower end enters upper shaped pipes 12 to form gap 
20 between this end, seat 7, and the walls of upper shaped pipes 12. Then ball valve 8 is 
released into well 1 1 and lands in seat 7, isolating the inner cavities of liner 3 and casing 2. 
Cement slurry is injected through casing string 2, after which its lower end is lowered as far 
as it will go in the narrow portion in adapter 5 (Fig. 4) and, after the cement slurry has 
hardened, the cement plug (not shown) formed inside casing string 2, ball valve 8, and seat 7 
are drilled out. 

In the case when temporary blind flanges 17 are placed in screen 4 (Fig. 1), the blind 
flanges are destroyed by injecting a calculated portion of acid into it (Fig. 4). Then well 1 1 is 
completed. 

In cases when producing formation 1 8 is tapped after a casing string 2 is lowered (for 
example, by an intermediate or flow string), then liner 3 is set by squeezing the walls of 
upper shaped pipes 12 against the inside walls of the lower end of casing string 2 (Fig. 6). 
For this purpose, taking into account the weight of liner 3 and screen 4, the required length is 
computed for upper shaped pipes 12 that will be used to place them. At the end of screen 4, 
shoe 21 (Fig. 5) is attached with seat 22 to accommodate ball 
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valve 23 and limit stop 24, preventing movement of valve 23 in the reverse direction. The 
interval of casing string 2 in which shaped pipes 12 should be set is reamed to size by an 
expander (not shown in the figure). Then expander 1 9, joined to the cylindrical portion 25 of 
upper shaped pipe 12 of liner 3 using left-hand thread 26, is connected to drill string 1, the 
tool assembled in this manner is lowered into well 1 1 (Fig. 5) and it is flushed, after which 
ball valve 23 is released, thereby closing off the opening in seat 22, and by injecting flushing 
fluid in the cavity of liner 3 and screen 4, the pressure required for pressurizing the entire 
assembly is created therein, under the action of which corrugations 13 are simultaneously 
straightened out for all shaped pipes 12 which were included in the equipment assembly. As 
a result of this, the walls of upper shaped pipes 12 are squeezed tightly against the wall of the 
lower end of casing string 2 (Fig. 6). 

In the case when shaped pipes 12 are included in the assembly to isolate 
nonproducing formations (Fig. 3) or when the entire screen 4 is made from shaped tubes 12, 
as shown in Figures 5 and 6, then the walls of these pipes 12 also are tightly squeezed against 
the wall of well 11. 

The stability of placement of liner 3 with screen 4 relative to axial displacement is 
checked by the tension and seating of the tool. Then by rotation of drill string 1 with 
expander 19 to the right, the latter is unscrewed from cylindrical end 25 of upper shaped pipe 
12. At the same time, lower rolling members 27 of expander 19, being lifted upward, expand 
thread 26 of cylindrical end 25, increasing its inside diameter. Then the tool is moved 
downward with simultaneous flushing and rotation of it to the right, as a result of which 
cylindrical ends 25 and upper shaped pipes 12 are further expanded by lower rolling members 
27 and upper members 28, which have a larger diameter than the lower members. 

When expansion of shaped pipes 12 is completed, together with casing string 2 they 
are pressurized to make them leaktight by creating pressure in them. If leaktightness has not 
been achieved, 
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then expansion is repeated. 

In cases when additional shaped pipes 12 are included in assembly of liner 3 or screen 
4 (Fig. 3) or when the entire screen 4 is made from shaped pipes 12 (Figs. 5 and 6), 
perforated holes 16 are closed off by blind flanges 17 made from chemically degradable 
material which, after the operations of setting liner 3 with screen 4 are completed, are 
destroyed by injection of the appropriate chemical reagent. 

Commercial applicability 

The proposed method makes it possible to reliably isolate the producing formation 
from overlying nonproducing formations, and also from other nonproducing sections of the 
well that are adjacent to it and interbedded with it, without cementing the screen liner. In this 
case, the technology for placement of screen liners is simplified and expenses are reduced as 
a result of the elimination of disconnectors and suspension devices of complex design used to 
set liners and also elimination of their cementing, which is associated with failures and costs 
in time spent waiting for hardening of the cement slurry. 

Furthermore, the proposed method makes it possible to extend the range of its 
application, since it can be used in both a cased and an uncased wellbore, independent of the 
presence of zones of lost circulation or water entry, and practically without a substantial 
decrease in the well diameter. 
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CLAIMS 

1. A method of well completion including tapping a producing formation (18), 
lowering and setting a casing string (2) and a liner (3) with screen (4) in well ( 1 1 ) with ' 
provision for their leakproof joining to each other, and isolation of nonproducing sections 
from producing sections, distinguished by the fact that casing string (2) and liner (3) with 
screen (4) are separately lowered into well (11) and their leakproof joining is accomplished 
within well (1 1), where hefore liner (3) is lowered into well (11), at least one of pipes (12) of 
liner (3) is shaped to form at least two longitudinal corrugations (13) and cylindrical ends 
(25) with threads (26), and after liner (3) is lowered into well (1 1), shaped pipe (12) is 
expanded to set liner (3) in well (1 1) and to isolate nonproducing formations from producing 
formations. 

2. A method as in Claim 1, distinguished by the fact that, after producing formation 
(18) is tapped, liner (3) with screen (4) is lowered into well (1 1) and it is placed in producing 
formation (18) by squeezing at least one shaped pipe (12) against the wall of well (1 1) during 
its expansion, and then casing string (2), the lower end of which is joined in a leakproof 
manner to the upper end of liner (3). 

3 . A method as in Claim 1, distinguished by the fact that first casing string (2) is 
lowered into well (1 1) down to producing formation (18) and set, and men after producing 
formation (18) is tapped, liner (3) with screen (4) is lowered through this string and, by 
expansion of shaped pipe (12), it is set in well (1 1), where shaped pipe (12) is squeezed 
against the wall of the lower end of casing string (2), ensuring that it makes a leakproof join 
withliner(3). ~ y j 
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Fig. 2 
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Fig. 1 
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[see Russian original for figure] 



Fig. 3 
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Fig. 4 
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[see Russian original for figure] 



Fig. 5 
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[see Russian original for figure] 
Fig. 6 
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